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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface-mounted light 
emitting diode having a wavelength conversion board for obtaining 
a uniform emission luminance without causing a color irregularity. 
SOLUTION: A gallium nitride compound semiconductor has a light 
emitting layer 27 composed of an n-type semiconductor 23 and a 
p-type semiconductor 24, an n-type electrode 25, and a p-type 
electrode 26. All elements are formed on the surface of an 
element substrate 22 made of sapphire glass. A light emitting 
element chip 21 is formed with a zinc selenide compound 
semiconductor- made wavelength conversion board 28 adhered to 
the backside of the element board 22. The chip 21 is mounted on a 
circuit board 31 having outer connection electrodes 32, 33 to form 
a surface mount type light emitting diode. 



2/< 




3 3, 33 n*!***H** 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 



http:/-/-www1 9;ipdl:ncipi^ 2004/11/17 




<10>B*a*ttJ? (JP) 02) & <{$ fft: $g (A) 



(ii)4*ttdM&H«4» 
#^2002-94123 
(P2002 -94123A) 
(43) &§B B ¥/Sl4*P 3 /! 29 H (2002. 3. 29) 



(51)IntCl. 7 
H 0 1 L 33/00 

// C 0 9 K 11/08 
11/62 
11/88 



F I 

H 0 1 L 33/00 



f-73-r(##) 

N 4H0 0 1 
C 5F04 1 
J 



C0 9K 11/08 
11/62 
11/88 

g»#B©»3 OL (£ 8 H) 



(21)fflffi## 


ttH2000-279076( P2000 - 279076) 


(71) fcBEA 000131430 








(22)tiJ«B 


¥*12^9 H 14 B (2000. 9. 14) 


0i3K»«±WBBm-b»» 1 T B23# 1 












Hl5SSR*±tf BB* _t*Jfi 1 TB23» 1 # 












(74)ftSA 100097043 






#?i± « 






F^-A(##) 4H001 CA05 XA07 XA30 XA31 XA34 






5P041 Mil CA13 CA40 CA43 CA46 






DA04 DA09 DA19 DA20 DA39 






DA43 DA92 DC23 DC26 EE25 



(54) istwo&m mammasmt?'(*-Yxx**:<z>m&!f8 i 



(57) imm 

IfIfi2 2^7 7-f7#7^-Cafi£ 
U -e-CDS®lCn£J¥£{*2 3£pS¥£i*2 4^£fc 
2 7<fc. nlil2 5SCXp^Sffi2 6 ^JEfig 

^gffi 2 2 <D»iS iC-t Wfc£i&aUt^!l¥ jS<*TJB 
S-^SSffimfflUffi 3 2. 3 3#JBfi£S*l£[5]i&gtS3 1 




2 1 
2 2 
2 3 
2 4 
2 5 



33a 



nmnm 




2 6 ■ • plfft 
2 7 - 5ft3M 

2 8 - • 
3 1 - 

3 2. 3 3 • 




tomm iz&xm t. mm wmi& s nta zm<tx y o a 

K. 

[9WUS2] itylEfSftig^yy^T&lcUTlHlSg 

* - ><»: £a >y*^ brm«a*iicffi«i-r-5xe<»:. 

»*©***«©±H ic-fe u WbM»&<b^iai¥*i*-c 

r £ lcm^lsllSS<fi*5i-iiJ^-*ig t ZffiZlz c <fc 
[00 0 1 ] 

[0 0 0 2] 

[S£*<Dft?fi] ae*. afe*3t-r*i8jty-f3t— Hit/ 

tt3fc<D Bfe&fgft(CjSf|g&-f -5 * -f :/<D5S 

T»±anTO*. i?iIlEigg&3l*9lcl43J3t««:5j- 




2002-941 23 

fE** r -f*-Kl icftoTtt. ****** 74 fr&ie 

lcSfcoT9i*tt*ttgU £*$**•;/ 7 4 OS*© 
R*fe<h(*Sfc31Sfe3K©£*ICffi»;**l. K#<E>£fe 
iCfcyGfe&CDfl**®**,©-?** («W7-9 9 
3 4 5^#88) . 
[0 0 0 3] 

[*w*<»i*u<fc^<fr*^a] u*vu^6, ±ieco 

«fcp«:»*ai : ?-f L .y^4|c*oTli, $*8lH£-<>1*- 
T. X*4M(&«ltt*-jUK£0)H:B0>>tii0>&. £* 

[0 0 0 4] &%X?7-y:?4£ttaWI£g>Jft 

a»j&»y. MBa*hJWMM-*£i*o 

[0 0 0 5] StJfctfW >-y— hfiSff5T(i-glC» 

[ooo6] tct. ^fgwoawia. fepitfe>«<ie* 

<b&^«±S^H6>tl*«fc5«:jKSIElft»«*fii>L*: 
[0 0 0 7] 

?»CUfc. UttWlcIi. fg^JS 1 <D56W(4. i!i*gtti£ 
■»'7 7-f7 , *r5*T1llJSU *4>itlltC&*J|&mp 

flgjssn-cttafcftjf y f A3fc<b^8)*aH*ic*5i*T, 

££n&&Sftf||Stt«tt*|i!eUfc£*X**?:/e 
«*Tfc*Sffif|gS!5e** , -f3j--KIC<fcoT. ±iEU 

[0 0 0 8] C©*WlcJ:*ltf. ffilIEft*Stt<DKBf:: 
■b l^>^b36»5K<b^«J¥»f*TJBfiliSnfc«S»»S« 

stx»fisas«*sa^<t < ilia L.jt«<DSEg*«i^.-5 

- iV K «K ^ 7 U > K U Tifi SS^iS * JBfiK U T t \ fc 



•5. 

[o o o 9] mmm2<ommt. issui i fSKrosais 

S®*0»StSlc/t>^^UT«lg|-r-5<t^(c, ROSE 

[ooio] ci(DigMic«fcntf« ntBie^x^T' vzftfi 

•7-f+'#(Dfe»#l^<^:-5„ z\<Oft«b. fEttJfT56U 

^■s«* ii u Tias«ft m&m®. ic pj« $ -e * c <t 

[001 i] mWZSlz&zmmngm-smt-WHk 
m^iaKg^lcSatfo^JU-*-^,!:, & 
*.^-*-;UcS8#£«gl/t*->«-v MJ yZXVliz 

^Kl¥35<*£±Ti2IC UTiBlEfifitA* - >±lct£g 

g^-r^xgi. B3ie^iei!ss«icti@$n/ts<k^ 
mt^m*m&-cmj£t< n>t»iis&gtK£i83tBs u 

[ooi 2] cos^ctm*, n&oa^iaif&gfi^ 

[0 0 1 3] 

[fglflOHJgcDJBfig] JUT, >Sstt0SlCg:?OT:*:3g(W 

few&zumzvm-rz. m 1 izffiizmwn&mftxy 



(3) 2 0 0 2 - 9 4 1 2 3 

¥£Mommn : 8i2>&jH:?<<*-F<Dmm®> @3(SmiIE 
#<D»fiB0. 0 4 7i£0 9liHt|iEaiSllgS'%3ty'f* 

[oo i 4] 01 ic*-r«tpic *%M<DS®ngsi<D 

38*^*-KlC}g«£n*fS*ig^;/;/2 1 I*. % 

O^fe^ftj^rfc*. CKOSfe^JtS^li. 10 0tt 

g«2 2©TIlCnS¥8<*2 3<!:plf^2 4«t^ 
•=>fc-5f£*S 2 7 SrffiUfiKft* Htt#7)\,^Tamm£ 
itulE n 3!¥3St* 2 3 Stf p 2 4 

T®lCnSaS2 5, pfil2 63WEfi£;*n-5. nH> 
112 5li& (A u) -CtertStlftV-MMC, pSJfg 

812 6i*7;us=$A (a i ) T-fKfi££n:ry-Kffii]ic 

t&IS<*tl£. milE n Simm 2 5 , p3HSSI2 6(i. *A 

[0 0 1 5] @tIlSSI^«tS2 2<0±ffilC(i. @{*ttCDifc 
Sffi&g«2 8#X?mK2 2 «h-<*lCtS^£*lTl,\ 
•5. COiKSS»St5 2 8li. I?Ifi2 2©±®i# 
IC«H£*VSJ1£ 1 0 0~2 0 0 u m(D-b W ><kffi&}& 
<k^¥*{*<D«<fiTS.y. ^^2 7Tf6^Ufc«fe 
S^-StS2 2$:^LT. "tr U WkSf&S%{k^8» 
^ttogffirtoifcttta^iaig-f -5 c £ lZ<k. o TSbt 

[0 0 1 6] ±KE<D&fl£g|g«2 8li, BuIE^ge 
2 2<D±S±<**a^<tPlCUTSW»^a'J (0^1+ 

[001 7] se^x, ±iz<D&ot£mi&frz>i3.z5£itm. 

VZf 2 1 \Ztbr> Tit. nS!^2 3<!:pIfl« 
2 4<h(DitS®^t>. mijRZfTX^nGiX&fS 
ItTZW, «lC±^ffliJ^)tUfcWfe3t(ijg^-gte2 2 

*ay, jfis^»s«2 8<D*<Da»/jv;5:«3tta^-£aig 

iEa^s»sn>b^fe«sfe^T*-5^. 7c*cowfe 
3ti(DigfeT^e>n*afem%ye(Dfe^(i. «g^»g 

ffi 2 8 W»Sr«5t U>^kSIB^k^#l^«i*(DI9* 

(Cct-DT^k-r-s. *nmm<Di oodmw 
M^tmm&miz->y hL,f^m<D^.mizf3.^j. mizm^ 

[0 0 18] 02S^@3IJ. ±IE<DK)t^5 1 y^2 
1 ^ffl^TfcfiEUfc&SS&Sy^fStt^'f f- K2 OS 




2, 3 3 (^V-K, 7V-K) C 
tlt-mzi£m$tlfizTmnM3 2 a, 3 3a«71f- 
7tf-K3 6±fl)yU>hE||3 7, 3 8 IC^EB 3 9 T@ 

s-f * c <t let o xmm^&T z> t>©t*5„ 

[0 0 1 9] ME9B%ft??y72 1 I*. S«8S«3 i 
<D±fl5B&f*g&ICtES;*ft. @*SS«ffll)<D^.gl5jSlg|ffl® 
813 2, 3 3t, %Jt®2 7 (MO) n UtHS 2 5, pS!1g 
®2 6tA«A>^4 0£rt-UTSfcEi£<*ft®fltf||c&gS 
Stl4. C©A>^4 OcOttHl*. * (Au) 

c(D<fc5icuTia8ss«3 1 [z&mizntt&atm+Tv 
n. a««xn/x^bfti*n5. c<otHfliiiit{*3 

^813 2, 3 3 ©ffiijffi&tf ±S<D— g&£J£U*:tt 

C00 2 0] ±ie«fi5t<D%jt^>r *- h* 2 o ic«> o x 

It. 5E3tJf 2 7i:l?S«2 2em+ZfWtmtty? 
2 I #£-f*ffeifgft>^ ±^<Djfi^S»St5 2 8IC^ 
SftSSbt&^fitiieu «jfiS<D5I«)tT*-S«itfe 
lc&£3£&$ft£. fH, TcJROSfeJttBfeT'Si: 
#lCS8feSWtf>«Bii*±<*3 4 £iiOT-?1f-7K- K 3 

6 <d±mw& m mr -5 afe^%3t 3 0 aqne>nsc<t ic 

[0 0 2 1 ] ;*IC. ±ie«fi£»^>5:-5S®||gSO%Jt 

y-r*-K2 o<oi!ijtis*@4<D— m<DT.m®&zfm 
a©**y-f*- K2 oii@4ic^r«toic. 

SfiJEfiR (181) , 7Vv7*y7n& (IS 2) . 

ja^s»s«fl5fi£ (is 3 ) . mm&m ■+a7 | j>^ 

(184) . ifDKr-^M (18 5) (D-ilC!>a!j&X8* 
STKfiinS. *lCfiSiJ<Dtl{jtI8*§iWr'5. 0 5 
l*aftBBS«5 1 OHfiXB (X81 ) £j*U;tt><£> 

t*$>£. itt<Dm^0*ss«5 i cry— KfttfAv- 

KfcffitfcaJBffi/t^-VS 2, 5 3<h. X)l>-*-Jl 
5 4«rJBfiE-r*. mGftdHBStft5 1 (i, #^*XtK 
**>«0>WBM0)Stf<T. t*"-f Xtt»8 Ommx 6 0m 
meg^TJ5£0. 3mmt**. SulE^^U-*-;U 5 4 

2, 5 3li. b5IE^;U-^-JU5 4^e>5i-i«f ■5<fc5^: 

/^->52l;il©A>y40a*(, **o*v-H 
WJOttffi/t* — >5 3 (C 3 4 0 b~4 0 6& 

-tft^ftJBfifcSft.5. fcfc. miiEA>:74 0 b~4 0 d 

©e>-&. 4 o bis* v- Kd"icDffis/<^->5 3 <taa 

7ts-;U5 4ft^H/^->5 2, 5 3lilvf>^ft 



S§8 2 002-941 23 

5 1 ICtftlJi&ft-S— *t<D^g/-C;?->5 2, 5 3<D& 
It. S*8 0 0(18gT&5. 
[0 0 2 2] 0 6(*mIIEJKfiJc$tl/tlSffi/t^->5 2, 
5 3(0/X>7 r 4 0 a~4 0 d ±(C3<fc;tf U <5 A3fc<b^#) 
¥i»{*<7}5g}t/i 2 7«tK«*e>n/tiR^»tS2 2«7Uy 

(X82) *^U/tt>OT*-5„ 
BVlE/O^ 0 a~4 0 dtefc (Au) £IS*4<!: Ufcfc 

<dt\ cn**ni»iu^e)^-?s«2 2<D±®ffly^e»ffl 

WjfiTEfifr^CtlCtoT, S«|/t^->5 2, 5 3 
t. ¥£jttf3 2 7 (Dp 111 2 6 , n3J®g2 5 <h£>»ft 
#Be>ft-5. 0 6+i;:^UfcA*«@fi-*t£)f|lti/t* 

->5 2 , 5 3 2 7 0>TB1H4>gteBteft*ISI 

8SSt6 5 1 <D±^^e>*.^t><DT*f). 3g#:Jf 2 7tf)T 
HlClifflJKB 6 ic^t Lfc i o UfrtSfk W&O) p 3H®tIA 
y H4 1 £L44£tt(DngM/X? H4 2tfiS>V. ttl 
fhOti/t? K 4 1 , 4 2lCDffiSffi2 6. n^fi 
2 5#JBfiR3ftTUS. fbt, 7y-Hffl©Si/V 
->5 2 lClip32Hti2 6^A>^4 0 a£ttLTiS^ 
3ft. * V- Hffl'J©fiffi/<^->5 3 ICIinS!Sffi2 5 
#A>;/4 0b, 4 0 c, 4 0 d£fl-UTJ££2ftigi! 
#06ftS. &*5, BUidiU/icfc-pIC, A>^4 0c, 4 
Odtti*fflO^S-/OyT*4. 
[00 2 3] *E. S 7 izm Ufc <t 3 (CSUIE7 U y 3^ 

2 2(7)±®lCS^ita'J*a?fiUfc^. ^»mS<DJl* 
lC*5-1'*Ufci8£g8gtS2 8&m-£UT-mt2l± 

* (X8 3) . CWIilCtoT. f£1tm*Tv72 1 

[0 0 2 4] f£UT0 8l;:^O*:J:5(C. H3iE5E^t^ 

5 i >^2 i wmfiiznfiim&mi&m&s 1 o^^-*- 

;l-5 4lw ; BofcgM*D*£-?;*.£-r-5£Si5 5 *S3Sf 
tUT, BMsEg«J*ftfc&3!5 5rtOR^^>y 
^2 1 ^<*Sr^ifr*«tc>ICL.T^IelSSS®5 1 £ffi 

SS5 6*5tRS«^fBi«aaiC«ty^k^-t+S*a.7'J>^ 
S:(7P (184) . 

[0 0 2 5] fi»lC0 9(C^L/tJ;^lC. BulE+iZU 
>^UTS'fkU^:fflgi5 6^f>^S!5 5£3nUfl.f. ^5- 
UT. ^;U-^-JU5 4<tB3^-rSY» (Y1, Y2, 

• Yn) ^isjicittoT. me<DKity-f^— KcT«tlC« 

^@8&g«5 1 ^WBi-rS (X8 5) . Z\<D£?tz-m 
C0X8*gT. tuIE@2 (C^Ufc«fco^:— OlA-iocDS 
3Ht^-f*-H2 0«r«jftr«. sylE0 

3 lC^Ofc<fce»(C. ^-tf-/K-K3 6 iCJBfiESFftfeyiJ 
>KE«3 7, 3 8±ICK1U *ffl3 9T?*»Sft 

[0026] ±monmmmiz&z&jit#<<*- kicj; 

«S1SlCfc«ft;t«jrc&&„ Cftlc^UT. jHC¥Wtt 




1±©-a<DSI/^->5 2, 5 3^^>T^ >ifr> 
[0 0 2 7] 

[0 0 2 8] Suieaft^StftCDJKfiK^. 

[0 0 2 9] ££IC. ^5^^-r-5-feUXkaS)3K<b^ 

%¥®<*<Di?<*£s:spss-r-5c:<!:T. «*&i«-5<*;& 

[000ffi¥tt&91] 

[@ 2 1 ±$mmnm3imitt?-< *- k©m«0t* 
[0 3] iMtwmfk&m&it-?**- K*vtf-7H-h* 

[@i ] 



21 




2 3 ••• nS*«M* 2 8 ••»«»£« 

2 4 ••• pffi*#* 3 I - HBhS* 

2 S - nStg 3 2.33 - nflSKttBVtt 



*3S8 2 002-941 23 

[0 4] ±ieassngsKjt^-r^--Kw-ja<?Diaigx 
e*^-riS0T»*« 

[0 5] ±ffiSffiHSSR^'r^-K*^EI8Sffi 
TKiff -SB&Ofig/^ - >JKfiKOie0T*S. 

[0 6] ±Em^0!8S«±lC»^€:^ir*^S« 
€rtSa^-5IS0T&«„ 

[0 7] ±EHttb*:S!f?-g«±lC;ft||a&gtS£*g£ 

[08] i.um^mmmwLi.^tftm^vzfiimmm 
[0 9 ] ±iStitt§*fitttTi<tit ufc^iasssffi* y -h 

[0io] ses5ic*3it«ajfis»ai(Digjt^^--K<D 
-e"j£j*-f«00T&-5. 

[f?^tf>lftJW] 

2 1 

2 2 3i^S<& 

23 n m*mt* 

2 4 pSj^jJH* 

25 n mmm 

2 6 p ^ffiH 

2 7 f£*g 

2 8 

3 1 lelSSSte 

32,33 n&i&mmnm 



[0 2] 




(6) 



«H2 002-941 23 



[0 3] 




33a 38 31 35 32a 37 



[04] 



(ISO 



(I«2> 



<X@3) 



(164) 



* U ><tBfi*<t£«¥** ft 



(XfiS) 





[0 7] 




54 51 54 




[0 9] 




